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Introduction
Great Pond Mountain is a 1029-foot-tall summit in Orland, ME, several miles east of the Penobscot River as it flows
through Bucksport. The mountain offers excellent views in all directions allowing the visitor to see Katahdin, Mount
Desert Island, the Camden Hills, and much more.
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Figure 1. The view from the South Overlook Trail near the summit of Great Pond Mountain. This location affords excellent
views of Craig Pond, the hills and valleys of the eastern portion of the Great Pond Mountain Wildlands, and Blue Hill.
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Much of the mountain is in the Great Pond Mountain Wildlands, an approximately 4500-acre property managed by
the Great Pond Mountain Conservation Trust (GMPCT). The GMPCT website includes directions to the property, as
well as visitation guidelines. Please follow their requests. A variety of trails are maintained by the trust that support
hiking/snowshoeing, mountain biking, horse riding, and snowmobiling in the winter. This guide is intended for users
of the Stuart Gross Trail and others making their way to the summit of Great Pond Mountain.
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The Stuart Gross Trail is accessed via the Mountain Trailhead located on Don Fish Trail, a gravel road, 1 mile north of
the Craig Brook National Fish Hatchery visitor center (Figure 2). Parking is to the right of the road, and the trailhead
(Figure 3) to the left. From here it is approximately 1.5 miles of hiking to the summit, with a total elevation gain just
shy of 700 feet.
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Figure 3. The start of the trail as seen from
Don Fish Trail. The Stuart Gross trail begins
almost immediately upon entering the
wooded area.
Figure 2. An excerpt from the GMPCT’s trail map. Note
the Mountain Trailhead and green (foot) and purple
(foot & mtn bike) sections of the Stuart Gross Trail.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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This guide is arranged as a series of stops heading from the parking lot to the summit via the Stuart Gross
Trail. Use the following as a key:
Stop
1
2
3
4
5
6
7
8
9
10

Latitude
44.598308
44.598780
44.599360
44.599250
44.599257
44.599119
44.599107
44.600477
44.598356
44.598058

Longitude
-68.680391
-68.680023
-68.674816
-68.673944
-68.673300
-68.669841
-68.669176
-68.665467
-68.665678
-68.664889
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Stop 1

The Lucerne Granite is composed of four
different minerals: two feldspars (potassium
feldspar and plagioclase feldspar), quartz, and
biotite mica. At this outcrop it is possible to
distinguish the quartz (gray, glassy) and biotite
(black) from the feldspar (Figure 5), but tricky
to discern the two types of feldspar from each
other (both are matte, grayish white). The
glacially polished surface at Stop 7 will help
with the distinction of the two feldspars.
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Figure 4.
(Above): A long
bench, 3-4 feet
tall, of Lucerne
Granite at the
side of the
Stuart Gross
Trail.

Note that a previous Geologic Fact and
Locality (GFL) publication (“Lucerne Granite,
Lucerne-in-Maine” by H. Berry, 2010)
described the Lucerne Granite at a site along
Route 1A several miles to the northeast of
Great Pond Mountain.

Figure 5. (Left):
A closer view of
the outcrop
surface.
Maine Geological Survey

Maine Geological Survey, Department of Agriculture, Conservation & Forestry

5

Photos by T. Whittaker

Approximately a quarter mile up the trail is
the first significant bedrock outcrop (Figure 4).
The rock here, and indeed at all locations
within the Great Pond Mountain Wilderness,
is Lucerne Granite.
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Stop 2

A short distance up the trail is another, taller granite
bench. The trail takes advantage of a large fracture in
the bench (Figure 6) again allowing easy inspection of
the Lucerne Granite.

The rate of cooling of a magma influences crystal size
in the resulting rock: relatively rapid cooling results in
small crystals or even glass (such as obsidian), while
slow cooling (on the order of thousands to tens of
thousands of years) allows large crystals to form. The
feldspar crystals in the Lucerne Granite are often an
inch or more in length indicative of relatively slow
cooling inside the crust.
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Figure 6. Steps on the trail lead through a fracture in
the granite.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Granites are a type of intrusive igneous rock –
meaning that they formed as molten rock (magma)
cooled slowly and solidified inside Earth’s crust. Such
bodies of rock are often categorized as “plutonic” after
Pluto, the ancient Greek ruler of the underworld. The
Lucerne Granite is notable as one of the largest granite
bodies in New England (Wones and Ayuso, 1980)
appearing at the surface across some 260 square
miles.
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Stop 3

At this stop the granite is cross-cut by a ~6-inch-wide strip
of fine-grained rock known as an aplite dike (Figure 7).
Aplite is similar to granite in that it is an intrusive igneous
rock and has a very similar mineralogy (it is mostly quartz
and feldspar).

Several researchers have radiometrically dated samples of
the Lucerne Granite (Zartman and Gallego, 1979; Wang
and McFarlane, in Wang and others, 2014). Their results
suggest it has been 380-385 million years since the magma
cooled into granite. This age falls within the Devonian
Period (419-359 million years ago) of the geologic
timescale. At that time, the location where you are now
standing was south of the equator and near an active
tectonic plate boundary (Stampfli and Borel, 2002 – see
their Figure 4).
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By applying the geologic principle of cross-cutting
relationships (which states that the geologic feature that
cuts across another is the younger), we can interpret the
dike as being younger than the surrounding Lucerne
Granite. This is one of several principles used in ‘relative’
dating of rocks. But what about the ‘absolute’ age of this
rock?

Figure 7. Aplite dike cross-cuts Lucerne Granite.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Stop 4

At this location the granite (again, note the large whitish
feldspar crystals) is cut by a half- to one-inch-thick vein of
quartz (Figure 8).
Similar to the dike at the previous stop, this vein post-dates
the formation of the granite that surrounds it.

Figure 8. Thin quartz vein
cutting across Lucerne Granite.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Quartz veining typically occurs when hydrothermal fluids,
under high pressure deep underground, locate or create
fractures in the rock. The lower pressure of the fracture
void allows for quartz to come out of solution and form
crystals in the fracture. The source of the fluids and
pressure can be associated with deformation (stress applied
to the rocks perhaps in relation to plate tectonic activity in
the region) or intrusions of fresh magma into the area.
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The blob of darker rock in Figure 9 is a mafic magmatic enclave.
You may have already seen some examples of these on the trail
before reaching this one as they are relatively abundant in the
Lucerne Granite.

Look closely at this enclave and spot large feldspar crystals from
the Lucerne Granite embedded within it. These feldspars were
floating in the molten granite when the other magma mixed in.
Around the edges of the Lucerne Granite, beyond Great Pond
Maine Geological Survey
Mountain, geologists have found blocks of the surrounding
rocks inside the granite (Pollock and West, 2016). These rocks Figure 9. Mafic magmatic enclave within the
are called xenoliths (xeno = foreign, lith = rock). Unlike the mafic Lucerne Granite. For more on mafic enclaves in
the Lucerne Granite, review pages 9 and 10 in
enclave, these embedded rocks pre-date the granite.
Berry (2010).
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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The term ‘magmatic enclave’ refers to small (typically less than a
few feet across) bodies of igneous rock that are distinct from
their lava or intrusive hosts in terms of their mineral makeup,
and that were molten while the hosts also were still molten –
essentially, two magmas mixed. Mafic refers to the minerals
within the enclave being rich in magnesium and iron, which
typically impart a dark coloration (note that granite and aplite
are “felsic” – light colored rocks lacking in magnesium and iron,
but rich in silica). In this case the ‘intrusive host’ is the Lucerne
Granite.

Great Pond Mountain, Orland, ME

Maine Geological Survey

Stop 6: Thin Soils
At this point on the Stuart Gross Trail the trail itself is
entirely on the granite bedrock (Figure 10). To either
side are thin acidic soils.

The relatively young soils of Great Pond Mountain are
fragile and highly susceptible to erosion. Some soil loss
has occurred in recent times due to past logging on
the property and the establishment and use of trails. It
is important to keep to the marked trails.
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Figure 10. Solid granite path through forest supported by
thin soils.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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It is well established that Maine was covered by a thick
sheet of ice during the peak of the last glacial period,
about 20,000 years ago. This location probably
became ice-free around 16,000 years ago as the ice
melted (Dorion and others, 2001; Borns and others,
2004; Koester and others, 2017). At that time there
would have been no soil, perhaps only a veneer of
glacial till (a type of sediment deposited underneath
glaciers). In time, as the climate warmed, lichens and
mosses would have established themselves and
helped slowly build up a thin layer of soil capable of
supporting shrubs and trees.
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On the east side of a stretch of the trail composed of cobbles and pebbles, the bedrock has a polished surface.
Thousands of years of glacier ice embedded with fine sediments sliding over this spot polished the bedrock
smooth, but not flat. The surface has many parallel, subtle undulations (Figure 11). It might be easier to feel
them (by brushing your hand across the rock up and down trail) than see them depending on the conditions.
These undulations, known as striations, are oriented 20° east of due south and indicate the direction in which
the ice flowed over this spot.

Figure 11. Pair of identical images (A and B) of glacially polished bedrock (with thin sheen of water). Subtle parallel
striations created as glacier ice flowed over the surface during the last glacial maximum are highlighted in panel B.

Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Stop 7 continued:
While you are down near the ground
feeling the striations you can take
advantage of the glacial polish to be able
to discern the two feldspar types present
in the granite. The creamy white crystals
are the potassium feldspar while the more
translucent grayish-white crystals are
plagioclase feldspar.

Search around and you may find some
examples of rapakivi texture, where a
plagioclase feldspar crystal is encircled by a
thin mantle of potassium feldspar (Figure
12). It is estimated that “a few percent” of
plagioclase crystals in the Lucerne Granite
show this texture (Pollock and West,
2016).

K

Q
B
P
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Figure 12. Pointing at an example of rapakivi texture. For more on this
texture and its occurrence in the Lucerne Granite see Berry (2010).
Example mineral crystals are labeled as follows: biotite (B), plagioclase
feldspar (P), potassium feldspar (K), and quartz (Q).
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Again, the other minerals present are
quartz (the darker gray, translucent
crystals) and biotite mica (the black flecks
within the rock).
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Stop 8: The Summit

Maine Geological Survey

Photo by T. Whittaker

Upon reaching the tree-lined summit you will be rewarded with excellent views of a variety of lichen species
some of which are shown in Figure 13. A quick search will allow you to find examples of the three types of lichen
growth forms: crustose, foliose, and fruticose. The interested reader is referred to the excellent guide Lichens of
the North Woods (Walewski, 2007) to help in trying to identify the many lichens growing on rock, ‘ground’, and
tree substrates at the summit.

Figure 13. Examples of rock shield lichen (genus Xanthoparmelia), a foliose lichen that prefers a rock
substrate, and Star-tipped Reindeer Lichen (Cladina stellaris), a fruticose ground lichen, at the summit of
Great Pond Mountain.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Stop 9:

This stop is easy to miss and requires sharp eyes. Crossing the path is
a thin (~1/16th inch), black line cutting across the granite (Figure 14).
It is traceable for about 50 feet and maintains an approximately eastwest orientation for the entire length. In several locations the line
splits into parallel lines as it passes through large feldspar crystals
(Figures 14 and 15). Closer inspection reveals a sparkly (glassy?)
texture. If you have a hand lens with you it is well worth getting down
close to the rock.
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Figure 14. (Above) A view to the west along a
section of the mineralized vein. Note the bifurcation
in the line just beyond the knife.
Maine Geological Survey

Figure 15. (Left) One of several examples along the
line’s length of a bifurcation through a large feldspar
crystal.

Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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What is it? Without having a sample of the rock cut and polished into
a thin section for analysis under a microscope there is no definitive
answer. A strong candidate is black tourmaline. This vein was formed
in a similar manner to the quartz vein described at Stop 4.
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Stop 10:

At the end of the South Overlook Trail – a short summit walk – you can enjoy excellent views of much of the rest
of the Great Pond Mountain Wildlands (Figure 16). Each of the small peaks in the near ground are also of
Lucerne Granite. Closer to the horizon from southeast to southwest are further high points along Maine’s coast.
Furthest east in the view is Mount Desert Island which is also largely composed of granite. However, those
granites are older (~420 million years old; Seaman et al., 1995) than the Lucerne Granite. Moving west, the lone
peak is Blue Hill. Its northern flank represents the southernmost extent of the Lucerne Granite, but the peak is of
Ellsworth Schist (Stewart and Tucker, 1998). Coincidentally a straight line between this overlook and Blue Hill
parallels the direction of glacier movement across this area during the most recent glacial period. Farthest west
are the Camden Hills. These peaks are not of granite but are metamorphosed sedimentary rocks of the
Megunticook and Penobscot formations (Osberg and Berry, 2020). These rocks and the Ellsworth Schist are
thought to have been deposited during the Cambrian Period, which occurred 485-541 million years ago.

SW
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Figure 16. The view to the south from Great Pond Mountain.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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Bonus Stop: Craig Brook National Fish Hatchery
To park at the trailhead you will have driven past the U.S.
Fish Wildlife Service’s Craig Brook National Fish Hatchery
– the second oldest still functioning fish hatchery in the
nation. If you have the time, it is well worth a visit. The
visitor center includes many artefacts and displays
relating to freshwater and sea-run fish populations in
Maine, the work of the hatchery, and fly-fishing/angling
as a recreational activity in Maine.
If you’re still in the mood for hiking there are additional
walking trails through pine forests and up to Craig Pond,
and there are also spots along the east shore of
Alamoosook Lake for picnicking and swimming.

Photo by USFWS

For more to do at Craig Brook check out this link:
https://www.fws.gov/story/hatchery-road-trip-craigbrook

Figure 17. Atlantic salmon at Craig Brook National Fish
Hatchery.
Maine Geological Survey, Department of Agriculture, Conservation & Forestry
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